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at all, noticeable in a large telescope. This is because the object glass is so large that, in general, light deflected from one portion of it is caught in another.
Scintillation of the Planets, Sun, and Moon.—It is commonly stated that the planets do not scintillate—that the light from the several portions of their disks follows such different paths through the atmosphere that not all, nor even any large portion, of it can be affected at any one time. It is true that because of their sensible disks the scintillation of planets is much less than that of fixed stars, but, under favorable circumstances, their scintillation is quite perceptible. Even the rims of the sun and the moon boil, or "scintillate," while, of course, any fine marking on either, or on a planet, is quite as unsteady as the image of a fixed star.
Nature of Irregularities.—It is well known that the atmosphere, generally, is so stratified that with increase of elevation many more or less abrupt changes occur in temperature, composition, density, and, therefore, refrangibility. As such layers glide over each other, billows are formed, and the adjacent layers thereby corrugated. The several layers, frequently, also heat unequally, largely because of disproportionate vapor contents, and, thereby, develop, both day and night, and at various levels, innumerable vertical convections; each moving mass differing, of course, in density from the surrounding air, and by the changing velocity being drawn out into dissolving filaments. Optically, therefore, the atmosphere is so heterogeneous that a sufficiently bright star shining through it would produce on the earth a somewhat streaky pattern of light and shade.
Shadow Bands.—A striking proof of the optical streakiness of the atmosphere is seen in the well-known shadow bands that at the time of a total solar eclipse appear immediately before the second, and after the third, contact, due mainly, perhaps, to quasitotal reflection as the light passes from denser surrounding air into the lighter rising masses.1
Terrestrial Scintillation.—A bright terrestrial light of small size, such as an open electric arc, scintillates, when seen at a great distance, quite as distinctly as do the stars and for substantially the same reason, that is, optical inequalities due to constant and innumerable vertical convections and conflicting winds.
Shimmering.—The tremulous appearance of objects, the common phenomenon of shimmering, seen through the atmosphere immediately over any heated surface, is another manifestation of atmospheric' refraction, and is due to the innumerable fibrous convections that always occur over such an area.
Optical Haze.—The frequent indistinctness of distant objects on warm days when the atmosphere is comparatively free from dust, and ascribed to optical haze, is due to the same thing, namely, optical hetero-
1 HUMPHREYS, W. J., Popular Astronomy, 34; 566, 1926.

